Field collected cysts of Heterodera schachtii were analyzed for a variety of metals by neutron activation analysis. Significant differences are observed in the levels of zinc and vanadium found in cysts collected from fallow soil in the spring as compared with cysts collected immediately after harvest in the fall.
There is considerable interest in the mechanism of hatch of Heterodera spp. (Shepherd & Clarke, 1971 ). Many studies have been conducted which have explored the effects on Heterodera spp. hatch of a wide variety of chemicals ( Clarke & Shepherd, 1964) . As yet, however, this information has not provided us with a clear understanding of the mechanism of hatch in this genus (Viglierchio & Yu, 1966) . Clarke & Shepherd (1966) studied the effects of thirty metallic elements on nine Heteroderd spp. These workers found six metallic ions to be as active, or more active, than beet root diffusate in stimulating hatch of Heterodera .rchachtii. Zinc ions were found to be most active in stimulating hatch in seven Heterodera spp. (Clarke & Shepherd, 1965) . Clarke & Shepherd (1966) suggested that the spontaneous hatch of larvae from eggs in cysts in the field may be influenced by inorganic ions in the soil. As we had observed marked changes in "available" *) zinc during the course of the growing season in beet fields (Willett & Knight, unpl. ), we were interested in determining whether or not fluctuations in metal ion content would be reflected in H. schachtii cysts isolated from preplant and post harvest soil. Analysis of the inorganic constituents of H. schachtii cyst walls (Clarke, 1970) and H. ro.rtochien.ri.r egg shells and cyst walls has been performed (Clarke, Cox & Shepherd, 1967; Clarke, 1968) . However, no analyses of inorganic elements have been reported for whole cysts. Neutron activation analysis was employed in these studies as it allows simultaneous multi-element analysis on relatively small numbers of cysts.
MATERIALS AND METHODS
Ultrapure water refers to distilled water further purified using a Millipore Super-Q system fitted with a Millitube MF cartridge filter ( 0.45 micrometer diameter pore size) and without the activated carbon filter normally present in the *) "plant available" zinc is closely related to the zinc extracted from soil with the DTPA-TEA soil test (Follett & Lindsay, 1971 ).
system. "Cleaned" refers to items soaked for 24 hours in a bath of 1:1 concentrated sulfuric acid -concentrated nitric acid (both reagent grade) and rinsed in ultrapure water.
Cyst preparation
Cysts from infested field soil from fields in the Nyssa-Parma-Ontario growing region of southern Idaho -eastern Oregon were extracted by mixing air-dried soil with water and passing the material which floated through sieves in sequence of 25-, 40-, and 50 mesh. Cysts were retained on the smaller mesh sieves together with some debris. Cysts were separated from the debris by rolling from a sheet of paper (Goodey, 1957) followed by hand selection under a microscope.
Cysts were sonicated with a Biosonik-III sonicator in ultrapure water to remove material adhering to the cyst surface, and washed several times with ultrapure water. The washed cysts were freeze-dried for 24 hours. Weighed samples of freeze-dried cysts (5 mg) were placed in precleaned polyethylene capsules. The capsules were heat-sealed and then placed and sealed in clean polyvials.
Cyst irrddidtioll and dl1dlysÍJ
Prepared samples were irradiated for qualitative analysis at the Nuclear Reactor Testing Station, Idaho Falls, Idaho (NRTS), or for quantitative analysis at the Washington State University TRIGA reactor in Pullman, Washington. Samples were irradiated for 5 min with a flux of about 1013 neutrons/cm2/sec, analyzed immediately for short-lived radio-isotopes, and resubmitted for about 6 hours irradiation. After sufficient decay time (about 24 hours), the cysts were re-encapsulated in non-activated polyethylene containers for quantitative analysis so that the impurities in the capsules would not be counted as part of the actual sample. Lithium-drifted germanium detectors coupled to a 4096 channel analyzer were used for gamma ray analysis both at NRTS and Washington State University. For the system used in quantitative analysis, the resolution was 2.03 KeV (FWHM), and the peak to Compton ratio was 30:1 at the 1,332 KeV peak of Teletype output was calculated for peak area on a calculator, and concentrations of elements relative to vanadium-doped NBS Standard Reference Material 1571, Orchard
Leaves, were determined with a PDP-15 program or with the aid of a HewlettPackard 9100 program using the following formula:
